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This invention relates particularly to synthetic 
resins or balsams produced by reacting a resiniiy 
ing polyhydric alcohol such as the glycols, poly 
glycols, mannitol or mixtures of these with oxalic 

5 acid or mixtures of oxalicacid with one or more . 
aromatic or aliphatic acids. 

It is generally known that decomposition occurs 
‘ on heating oxalic acid with glycerol and probably 
because of this precedent oxalic acid has not been 

10 employed in the past in the preparation oi’ alkyd 
resins. ., . g . 

The present invention therefore comprehends 
the employment only or speci?cally ofthose poly 
hydric alcohols which are compatible, that is 

' 15 resin-forming. Thus by the useof such resini-' 
fying' polyhydric alcohols various balsams, ‘resins 
and the like as noted above may be made. 
The resinous materials obtained by reacting 

glycols with oxalic acid alone, in general, have 
20. high acid numbers and dissolve in a limited num 

ber of solvents. However, products with ‘very 
di?erent properties may be had by replacing part 
of the'oxalic acid and/or glycol in the original 
mix with other acids or alcohols. For example, 

25 many of these modi?ed resins are soluble in a wide 
variety of materialssuch as acetone, cellosolve, 

_ ,butyl acetate, .toluol, dioxan and tung oil. De 
» pending upon the combination of constituents 
employed, products varying in consistency from 

30 viscous liquids to brittle solids are obtained. 
' These resins are for the most part miscible with 
other alkyd resins, cellulose acetate and nitrocel 
lulose. The softer varieties maybe used as plas 
ticizers for coating, molding and adhesive com 

35 positions containing these and/or other materials 
with which the oxalic resins are compatible. The 

" harder varieties, particularly those modi?ed with 
rosin or other natural resins, are soluble in drying 
oils and yield varnishes. ' 

40 Among the more common acidic bodies that 
may be employed ‘with oxalic acid as modifying 
agents are monobasic acids such as cinnarnic, 
benzoic and lactic, rosin and ireefatty acids ob 
tained from drying or non-drying oils; polybasic 

45 acids such as maleic, succinic, citric, tartaric and 
sebacic, phthalic anhydride and maleic adducts; 
.and mixtures of these. The term ‘fmaleic ad 
ducts" as used here includes reaction products 
of bodies containing conjugated double bonds with 

50 other bodies, in general acidic, containing the 
group ‘ - ' 

. (o11=<l3_c 0-) ' 

whichris not a part of the benzene ring. Typical 
as examples of such products are male'ic aliquots oi 

(0!. 260-8) 
tung and oiticica oils, of their fatty acids and of 
rosin. ' 

The following examples illustrate the prepara 
tion of resinous materials and compositions there- , 
from to which this invention relates. All propor- 5 
tions are given as parts by weight. 
Example 1.-126 parts ordinary hydrated oxalic 

acid and 62 parts ethylene glycol were heated at 
150° C. under a short air condenser which per 
initted the escape of water vapor for 3 hours. 10 
The condenser was then removed and the mate 
rials were heated to 180° C. A yellowish some 
what viscous liquid soluble in acetone, cellosolve 
and'dioxan, and having an acid number of 200 

. resulted. - 15 

Example 2.--A mixture of 126 parts-ordinary ‘ 
hydrated oxalic acid and 150 parts triethylene 
glycol was slowly heated to 200° 0., held at this 

‘ temperature for about 2 hours and ?nally carried 
to 250° C. The product was a light reddish brown 20 
viscous liquid soluble'in acetone and dioxan, and 
having an acid number of 210. ‘The resinous 
material was miscible with other alkyd resins, 
cellulose ‘acetate and nitrocellulose. - , 
Example 3.—-'A mixture of 90 parts anhydrous 25 

oxalic acid and 105 parts diethylene glycol was 
heated slowly to 200° (2., held at this temperature 
for lt/z'hours andcarried to 250° C. The product 
was a yellowish, very viscous liquid soluble in 
acetone and dioxan, and having‘an acid number 30 
of 330. The resinous material was compatible ' 
with other alkyd resinacellulose acetate and 
nitrocellulose. , _ 

Example 4.-126 parts ordinary hydrated oxalic 
acid and '105 parts diethylene glycol were heated 35 
slowly to 200° C. and held at this temperature for 
about 2 hours. A straw-colored viscous liquid 
resulted which on further heating to 260° C. 
‘yielded a reddish-brown, semi-solid resinous mass 
having an acid number of about 300. The prod- 40 
not was soluble in acetone and dioxan, and mis 
cible with other alkyd resins, cellulose acetate and 
nitrocellulose. , ‘ ~ : 

Example 5.--A mixture ofl26 parts or 
hydrated oxalic acid, 302parts rosinvand 157 45 
parts diethylene glycol was slowly heated to 200°v 
C. and held at this temperature for 2 hours. The 
materials were then heated under a short air con 
denser at 250-280‘ C. for 1. hour. The product 
was a. reddish-brown, fusible, brittle, resinous 50 
mass soluble in toluol, cellosolve, acetone“ and 
drying oils, and having an acid number of 40. 
One part resin was heated with 1% parts‘ tung ‘ 

oil to 280° C. and held, at this temperature for 
about '12 minutes until a thick v 



2 
formed. The base was dissolved in 2% parts 
Varsol and 1% lead and cobalt naphthenates 
(based on oil) was added. The varnish dried 

- rapidly to a clear, tough and hard ?lm. 
Example 6.—-2l0 parts diethylene glycol, 118 

parts maleic acid and 126 parts ordinary hydrated 
oxalic acid were heated slowly to 200° C. and held 
for about 2 hours at this temperature. A straw‘ 
colored, viscous liquid resulted which on further 
heating at 250° C. for‘ 5a hour yielded a light ‘ 
reddish-brown, semi-solid resinous mass soluble 
in acetone, dioxan, and cellosolve. The resinous 
material was miscible with other alkyd resins,’ 
nitrocellulose and cellulose‘ acetate. , 
Example 7.—A mixture of 210 parts diethylene 

_ glycol, 126 parts ordinary hydrated oxalic acid 
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and 148 parts phthaiic anhydride was heated at‘ 
200° C. for about 1% hours and ?nally to 240° C. 
The product was a reddish-brown, semi-solid, 
fusible, resinous mass soluble in acetone, cello 
solve, xylol, and dioxan, and having an acid num 
ber 01' 14. This material was ?rmer and of a 
darker color than that obtained in Example 1. 
Theresin was miscible with other alkyd resins, 
cellulose acetate and nitrocellulose. 
Example 8.—A mixture of 230 parts diethylene 

glycol, 148 parts phthalic anhydride, 126 parts 
ordinary hydrated oxalic acid and 24 parts maleic 
acid was heated slowly to 180° C. and held at 
180-200° C. for 2 hours. The temperature was 
?nally carried to 250° C. The product was a 
brownish, semi-solid, resinous mass of a" much 
lighter shade than the material obtained in Ex 
ample 5. It was soluble in butyl acetate, dioxan, 
acetone, cellosolve and xylol, and had an acid 
number of 130. ' 

Example 9._15'7 parts diethylene glycol, 126 
parts ordinary hydrated oxalic acid and 125 parts 
tung acids~30-maleic (prepared by adding 30 
parts maleic acid to 100 parts tung oil fatty acids 
at 160° C. and carrying the temperature to 280° 
C.) were heated slowly to 200° C. and held at this 
temperature for about 2 hours. The product was 
a very viscous, reddish-brown, stringy, resinous 
mass soluble in butyl acetate, acetone, xylol, 
cellosolve, and dioxan, and having an acid number 
of 167. - 

Lacquer prepared by dissolving 1 part resin 
and 1 part nitrocellulose in a mixture of 3 parts 
toluol and 3 parts butyl acetate gave clear, hard 
and tough ?lms which adhered well to many ma 
terlals, including tinned steel. . ' 
Another lacquer prepared by dissolving 1 part 

resin and 1 part cellulose acetate in 8 parts ace 
tone gave clear ?exible ?lms which adhered well 
to rubber. 
This product was also miscible with other alkyd 

resins. ' ~ 

Example 10.—A mixture of 100 parts tang-30 
maleic (prepared by adding 30 parts maleic acid 
to 100 parts tung oil at 160° C. and carrying the 
temperature to 280° 0.), 126 parts ordinary hy 
drated oxalic acid and 132 parts diethylene glycol 
was heated slowly to 180° C. and held at this 
temperature for 3 hours. The product was an 
amber-colored, very viscous, stringy mass soluble 
in acetone, cellosolve, butyl acetate, dioxan and 
xylol, and having an acid number 01' 149. 
Lacquer prepared by dissolving 1 part of this 

resin and 1 part cellulose acetate in 8 parts ace 
tone gave clear ?exible ?lms which adhered well 
to rubber. ' ‘ ' _ 

The resin was also miscible with other alkyd 
resins and with nitrocellulose. 
Example 11 .-126 parts ordinary hydrated 0x 

_ nitrocellulose. 

- and 126 parts ordinary 
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alic acid and 124 parts diethylene glycol were 
heated slowly to 150° C., 70 parts tung oil free 

' acids were added and the mixture was heated at 
180° C. i'or 4 hours. The product was a reddish 
brown, viscous liquid soluble in xylol, cellosolve 
and acetone, and having an acid number of 154. 
Varnish prepared by dissolving 100 parts of this 
resin and 1 part lead and cobalt naphthenates 
in 200 parts xylol dried in about 1 day, but the 
?lms were rather soft: 
Example 12.-A mixture of 126 parts ordinary 

hydrated oxalic acid, 75 parts rosin, 70 parts 
tung oil fatty acids and 135 parts diethylene gly 
col was heated slowly to 200° C. and held at 
180-200“ C. for 4 hours. The product was aired» 
dish-brown, very viscous liquid soluble in acetone, 
cellosolve, butyl acetate and xylol, and having an 
acid number of 120. . 

The resinous material was miscible with other 
alkvl resins, rosin esters, cellulose acetate and 

Example 13.--126 parts ordinary hydrated ox 
alic acid, 140 parts citric acid and 210 parts di 
ethylene glycol were heated slowly-to 180° C. and 
held at this temperature for 3 hours. The prod 
uct was a slightly yellow, tough, stringy, semi 
solid resinous mass soluble inacetone and dioxan, 
and insoluble in water. ‘However an intermedi 
ate soiter material removed after 2 hours‘ heat 
ing dissolved in water. 
Example 14.—A mixture of 105 parts diethyl 

ene glycol, 62 parts ethylene glycol and 254 parts 
ordinary hydrated oxalic acid was heated slowly 
to 180° C. and held at 160~180° C. for 1% hours. 
The product was a yellowish viscous liquid soluble 
in acetone and cellosolve, and having an acid 
number 01' 280. This material was miscible with 
other alkyl resins, nitrocellulose and cellulose 
acetate. 1 

Example 15.—6'l parts pentaerythritol and 126 
parts ordinary hydrated oxalic acid were heated 
at 150° C.'ior 1/4 hour. A white spongy mass 
formed which became hard and brittle, on cooling. 
The material dissolved slowly in hot water but 
was insoluble in acetone and cellosolve. 
Example 16.-—A mixture of 61 parts mannitol 

v hydrated oxalic acid was 
heated slowly to 180° C. and held at this tem 
perature for 1 hour. The product was a yellow 
ish, soft, resinous solid soluble in water and in 
acetone, and having an acid number of 53. 
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Example 17.-105 parts diethylene glycol, 61 ' 
parts mannitol and 254 parts ordinary hydrated 
oxalic acid were heated at 130° C. for 2 hours and 
then at 180° C. i'or % hour. A yellowish, vis 
cous liquid soluble in water and in acetone vand 
having an acid number oi'.180 resulted. 
Example 18.—A mixture of 150 parts triethyl 

one glycol, 105 parts diethyleneglycol, 126 parts 
ordinary hydrated oxalic acid and 116 parts 
maleic acid was Heated slowly to 180° C. and held 
at this temperature for 2 hours. . 
The product was a reddish-brown, viscous liq 

uid soluble in acetone and cellosolve, and having 
an acid number oi.’ \ 
other alkyd resins, 
cellulose. v . 

In the accompanying examples proportions of 
acids to alcohols are substantially in the ratio of 
their chemical equivalents since, in general, more 
desirable products are obtained from such mix 
tures; however, these proportions may be varied 
to some extent without appreciably altering the 
properties of the products obtained. The ratio 
of individual acids in the acid component 01 the 

cellulose acetate and nitro~‘ 
70. It was miscible with ' 

60 
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original mix is quite ?exible and’ may be varied 
over wide limits. _ v 

In general, I prefer to carry out the resini?ea 
tion at temperatures as high as may be employed 
without excessive decomposition and volatiliza 
tion of the constituents, although I may in some 
cases employ lower temperatures with corre 
spondingly longer times of heating. 

The examples illustrate types of acidic bodies 
that may be employed with oxalic acid in resin 
i?cation with polyhydric alcohols and do not at 
tempt to exhaust the possible variations. 
Due to the oxalic acid component, these resin 

ous bodies are regarded to be toxic to some ani 
mal life and thus may form a part of anti-foul 
ing paints or other compositions where some re 
sistance to certain plant and animal life is de 
sired. ' 

.What I claim is: 
1.‘ An organic solvent soluble resinous compo 

sition compatible with cellulose acetate and with 
nitrocellulose, comprising the reaction productsot 
diethylene glycol, oxalic acid and maleic adduct 
of tune oil.‘ 

3 
2. The process of producing a synthetic resin 

soluble in organic solvents which comprises heat 
ing at reaction temperature a mixture of diethyl 
ene glycol, oxalic acid and maleic adduct of tune 
oil. 

3. An organic solvent soluble resinous compo 
sition compatible with cellulose acetate and with 
nitrocellulose comprising the reaction product of 
a polyethylene glycol, oxalic acid and maleic ad 
duct of tung oil. . 

4. An organic solvent soluble resinous compo 
sition compatible with cellulose acetate and with 
nitrocellulose comprising the reaction product of 
diethylene glycol, oxalic acid and maleic adduct 
of tung oil acids. _ 

v5. The process of making a synthetic resin 
which comprises heating at reaction temperature 
a mixture of a polyethylene glycol, oxalic acid and 
maleic adduct 0! tung oil. 

6. The process of making a synthetic resin 
which comprises heating at reaction tempera 
ture a mixture 01 diethylene glycol, oxalic acid 
and maieic adduct 01 tung oil acids. 

CARLETON ELLIS. 
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